Syncope is defined as a transient loss of consciousness with an accompanying loss of postural tone. Although, by definition, it is followed by spontaneous recovery, in many instances it may be the only harbinger of sudden cardiac death.
Syncope is a common disorder with many different etiologies, and can compromise the quality of life and lead to significant morbidity. It accounts for 1-6% of hospital admissions annually and the annual cost of diagnosis and treatment of patients with syncope reaches $800 million dollars. The incidence of alcohol-related syncope varies across different subpopulations studied. In young adults, it has been incriminated in ∼10% of all syncopal events [1] . Since alcohol abuse and alcoholism are the greatest substance abuse problems in the United States today, it is of paramount importance to understand the pathophysiological basis and the clinical implications of alcohol-related syncope.
We will review briefly the potential interactions that may occur between alcohol and orthostatic syncope, vasovagal syncope and syncope arising from primary cardiac pathology. We will also outline possible contributions of alcohol to non-cardiovascular syncopal events.
Orthostatic Syncope
Standing results in pooling of up to 800 ml of blood in the lower extremities. Consequently, venous return, cardiac output and blood pressure decrease, with a potential risk of cerebral hypoperfusion. These changes induce complex autonomic responses that attempt to preserve cerebral perfusion. Specifically, the decrease in venous return and blood pressure are detected by cardiopulmonary and arterial baroreceptors, respectively. The information from baroreceptors is then relayed to the central nervous system, which initiates a number of neurohumoral responses in order to restore arterial pressure and maintain adequate cerebral perfusion. These compensatory responses include an increase in heart rate and stroke volume, peripheral arterial and venous vasoconstriction, as well as water and sodium re-absorption in the kidney.
Impairment of one or more of these compensatory responses may result in hypotension and possibly syncope during standing. We have recently provided direct evidence that the vasoconstrictor response to orthostatic stress in humans is impaired by short-term alcohol intake [2] . In 14 healthy volunteers, in whom orthostatic stress was induced by stepwise increases in lower-body negative pressure, alcohol consumption significantly enhanced the hypotensive response even to mild orthostatic stress. In addition, forearm vascular resistance increased during orthostatic stress after placebo, but not after alcohol consumption, in spite of the potentiated decrease in blood pressure (Figure 1 ). Thus, in young healthy subjects, alcohol disrupts the vasoconstrictor response to orthostatic stress with consequent hypotension. Our results may explain the occurrence of alcohol-related orthostatic syncope. It can be speculated that this deleterious effect of alcohol on compensatory orthostatic responses will be even more pronounced in the presence of pre-existing impairment of autonomic responses or cerebral perfusion, such as in patients with diabetes, heart failure, cerebral vascular disease or in the elderly [3, 4] . An additional risk factor is hypovolemia and dehydration, both of which can be caused or exacerbated by alcohol [5, 6] .
The mechanisms whereby alcohol impairs orthostatic responses are not clear from our study. However, several possibilities can be considered. First, short-term alcohol administration has been previously shown to decrease baroreflex sensitivity [7, 8] . This latter effect may be brought about by effects of alcohol on central brainstem mechanisms or sensory afferents of the baroreceptor reflex. Second, direct vascular effects of alcohol would elicit vasodilatation. Third, diuretic
Fig. 1. Changes in mean arterial pressure (MAP), forearm vascular resistance (FVR), and heart rate (HR) in response to lower-body negative pressure (LBNP) after placebo ( ) and alcohol (•) intake. Decreases in MAP were greater and increases in FVR were smaller during alcohol than during placebo session. Data are mean ± SEM. * P < 0.05 for session-by-time interaction for all levels of LBNP. Reprinted with permission from [2].
effects of alcoholic beverages may potentiate hypovolemia. Finally, it is possible that alcohol may attenuate peripheral responses to sympathetic activation. Indeed, there is evidence that ethanol depresses α-adrenoceptor-mediated vasoconstriction [9] . A direct alcohol-induced depression in left ventricular function may be an additional factor contributing to the inefficiency of reflex compensatory mechanisms during orthostatic stress.
Reflex-Mediated Syncope
Reflex-mediated syncopal syndromes encompass several disturbances of reflex cardiovascular control. The common denominator for all these conditions is transient inappropriate bradycardia and/or vasodilatation of various vascular beds, leading to hypotension and hypoperfusion of the brain stem and a consequent loss of consciousness. The most frequent in this group is vasovagal syncope (also known as neurocardiogenic syncope). Triggers associated with the development of vasovagal syncope are those that either reduce ventricular filling or increase catecholamine secretion [10, 11] . In this situation, vigorous contraction of a volume-depleted ventricle leads to activation of ventricular mechanoreceptors and elicits the inhibitory ventricular mechanoreflex, which results in syncope due to vasodilation and bradycardia (related to a withdrawal of peripheral sympathetic tone and an increase in cardiac vagal tone). Although there is no direct evidence that alcohol exacerbates vasovagal syncope, it seems that alcohol could at least predispose to the activation of the inhibitory ventricular mechanoreflex through two mechanisms: 1) by causing ventricular hypovolemia due to circulating volume depletion and orthostatic impairment (see above); 2) by centrally-mediated cardiac sympathetic activation [12, 13] . It has been recently hypothesized that central mechanisms can also contribute to the production of vasovagal syncope. The autonomic responses seen during neurocardiogenic syncope are strikingly similar to the effects seen after the intracerebral ventricular administration of serotonin [14] . Indeed, it has been proposed that serotonin surges may occur in humans before syncope [15] . Interestingly, it has also been found that ethanol produces transient increases in central serotoninergic activity and chronic exposure to alcohol causes alterations in serotonin receptor subtypes [16, 17] . Therefore, it cannot be excluded that alcohol may predispose to syncope through its central effects on the serotoninergic system.
Another type of reflex-mediated syncope is that resulting from activation of mechanoreceptors in the bladder (micturition syncope). It has been
